ABSTRACT A significant amount of research has been carried out to characterize expansive clay behavior from either microstructural or macrostructural perspectives; however, there exists a current gap in our knowledge about the basic mechanisms that relate one structural level to another. This research investigates: how volume changes occurring on the interlayer scale upscale to volume change and swelling pressure for bulk particle systems, how variables such as void ratio, compaction conditions, particle and pore fabric, confining conditions, initial conditions, pore fluid chemistry, and clay chemistry govern this upscaling process, and what models are available to quantify these effects.
